
CHAPTER 4 

MAINTENANCE 

4-O INTRODUCTION. 
This chapter contains the maintenance and 

repair procedures that can be accomplished by 
the crew while the boat is in their custody, in port 
or underway, with the limited tools and repair 
parts/ supplies on board. This is the first level of 
regular Preventive Maintenance Schedules 
(PMS) administered and supervised by the U.S. 
Naval Academy. Included are actions that serve 
to alert the crew of certain safety related 
maintenance and repair actions that should be 
attended to periodically. The tool kit provided on 
each NAVY 44 has a limited assortment of tools, 
but has the necessary tools to accomplish the 
simple, part replacements listed in this chapter. 

4-l CARE OF SAILS AND RIGGING. 
1. Every time a sail is hoisted or an item of 

equipment is used it should be inspected 
for condition. A torn sail should not be 
hoisted, rather the next best suitable 
alternate should be used, i.e., use the 
#2 Genoa if the #l is in need of repair. 

2. Simple repairs can be accomplished 
onboard with the sail repair kit. 

3. Tape sharp objects that may cause 
chafe. 

4-2 AUXILIARY DIESEL ENGINE. 
The following maintenance and corrective 

procedures are to be used in conjunction with 
the equipment manuals and as necessary in 
accordance with scheduled preventive 
maintenance on the following systems: 

l fuel system 
0 cooling system 
0 starter 
l lubricating oil 
0 alternators 
0 refrigeration compressor. 

4-2.1 FUEL SYSTEM. 
All diesel fuel supplied to the engine is 

passed through a primary filter/separator and a 
secondary engine mounted filter. 

WARNING 

WORK ON THE FUEL SYSTEM ONLY WHEN 
THE ENGINE IS COOL. 

NOTE 
Contaminated fuel removed from the system or 
used in the cleaning of fuel system components 
should be delivered to a contaminated fuel 
disposal station. Do not dump it at sea. 

4-2.1 .I PRIMARY FUEL FILTEFVSEPARATOR 
CLEANING AND/OR REPLACEMENT. 

The primary Racer 500MA filter/separator is 
mounted behind the engine compartment on the 
bulkhead to port. Replace the filter cartridge if 
water or debris is identified in the sight bowl on 
the bottom of the filter assembly. 

Before starting this procedure ensure that 
the following are on hand: 

l RACOR replacement filter element, Part 
No. RACOR R60T w/gasket. 

0 Clean lint-free rags. 
l A spill container, (bucket). 
l A container with clean diesel fuel. 
1. Isolate the unit by securing the fuel 

supply and return shut-off valves. 
2. Place a suitable spill container directly 

under the filter/separator. 
3. Open the bottom drain petcock and 

drain sediment and/or moisture. 
4. SPIN OF the filter element from the 

hous~ing assembly. 
5. SPIN OFF and separate the sediment 

bowl from the filter element. 
6. Clean the sediment bowl. 
7. Clean the exterior of the assembly. 
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8. If a new filter element is available, 
moisten the new top gasket with clean 
diesel fuel and place into the race on the 
top of the filter element, with the beveled 
surface facing the filter element. 

9. If a new filter element is not available 
SPIN ON the old filter element and go to 
step 11. 

10. SPIN ON the filter to the Assemble. 
11. SPIN ON the sediment bowl. 
12. Open the fuel supply and fuel return 

valves located in the bilge. 
13. Use the fuel priming pump (black button) 

on the top of the filter assembly to draw 
fuel into the filter, or fill directly with 
clean diesel fuel.. 

14. Start the engine and let run at a fast idle 
to ensure the positive fuel continues to 
flow. 

15. If engine does not start or if it dies after 
starting bleed the fuel system. 
(See 4-2.1.3 Bleeding the Fuel System 
procedures below). 

4-2.1.2 SECONDARY FUEL FILTER. 
Before starting this procedure ensure that 

the following are on hand: 
l Replacement fuel filter, Fram Cl 191A, 

NSN 2910000571421. 
l 7/l 6-inch open-end wrench. 
0 Clean lint-free rags. 
l A spill container, (bucket). 
l A container with clean diesel fuel. 
The secondary filter is an engine mounted 

unit located on the starboard side of the engine, 
aft of the manual fuel lift pump. This is not a 
cleaning item. Replace it when the primary fuel 
filter is replaced. 

1. Isolate the filter assembly by securing 
the fuel supply and return shut off 
valves. 

2. Use a 7/l 6-inch open-end’ wrench to 
unscrew the retaining bolt from the 
center of the top cover. 
3. Remove the filter element and bottom 

cover. Discard the element. 
4. Clean the seating surfaces, visually 

inspect the gasket sealing rings, and 
center in position. Replace the gasket if 
necessary. 

5. Clean the exterior of the filter assembly. 

6. Fit a new filter element to the bottom 
cover. Place squarely against top cover 
and tighten the retaining bolt. 

7. Open the fuel supply and return 
shut-off valves. 

8. Start the engine and let run at a fast idle 
to ensure the positive fuel continues to 
flow. 

9. If engine does not start or if it dies after 
starting bleed the fuel system. 
(See 4-2.1.3 Bleeding the Fuel System 
procedures below). 

4-2.1.3 BLEEDING THE FUEL SYSTEM. 
When any component of the fuel system is 

opened to the atmosphere, it must be bled of any 
trapped air. See Figure 4-l Engine Bleed 
Points. 

Before starting this procedure ensure that 
the following are on hand: 

0 Clean lint-free rags. 
l 5/l 6-inch box wrench. 
l 5/8- inch open-end wrench. 
1. Ensure that the fuel supply and return 

valves are OPEN. 
2. Ensure the ENGINE-SHUTDOWN 

T-Handle in the cockpit is PUSHED IN 
(i.e., normal running position). 

3. Disengage the transmission by pulling 
out the Morse control clutch disengage 
button. 

4. Push the throttle to the fully open 
position. 

5. Use a 5/16-inch box wrench to crack 
open the fuel injector pump vent screw. 
(bleed point #I). 

6. Manually work the fuel lift pump lever 
until a solid stream of fuel flows from the 
bleed screw. Close the fuel injector 
pump vent screw. 

7. Use a 5/16-inch box wrench to crack 
open the fuel governor vent screw 
(bleed point #2). 

8. Manually work the fuel lift pump lever 
until a solid stream of fuel flows from the 
bleed screw. Close the fuel governor 
vent screw. 

9. Use a 5/8-inch open end wrench to 
crack open the fuel injector supply 
lines for each injector, (bleed points #3). 
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Figure 4-l. Engine Bleed Points 
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WARNING 

STAND CLEAR OF MOVING ENGINE PARTS. 

10. Energize the system by placing the 
ENGINE BATTERY SWITCH in the ON 
position. 

11. Place the throttle nearly fully OPEN. 
12. Push the engine PREHEAT and START 

buttons simultaneously to crank the 
engine several revolutions (this will 
pump up the fuel system) and bleed 
fuel injectors. 

the 

13. Crank the engine until each injector 
emits a solid spurt of fuel. 

14. Tighten each injector supply line 
sequentially starting at #I. 

15. As injector supply line #4 is tightened 
the engine should kick over. Run at a 
fast idle to ensure the fuel system is 
properly bled. 

4.2.2 CRANKCASE OIL AND FILTER 
CHANGE. 

Before starting this procedure ensure that 
the following are on hand: 

0 Clean lint-free rags. 
l Dirty oil container. 
l Transfer pump. 
l Replacement Oil Filter, either of the 

following: 
Purolator L10017 
AC PF-13 
FRAM PHI6 
Motorcraft FL-300 
WIX 51084 

l 6-inch crescent wrench. 
l Oil Filter wrench. 
l 4-quarts, engine oil, either of the 

following: 
Standard Navy Stock, Type 9250, 
SAE 30 HD 
NSN 9150-00-I 81-8229 
Mil Spec 9250601 L 
Code 54161 
or 
Chevron, Delo 400, SAE 30 
Union 76, Truck motor oil SAE 30 
Any good grade SAE 30 
Multi Vis oils SAE lOW30 
API Service Grade CC or CD 

1. Engine must be warm, at least 150 
degrees for oil to flow freely. 

2. Ensure BATTERY SWITCHES are 
OFF. 

3. Remove oil fill cap on valve cover and 
pull dipstick. 

4. Remove pipe cap from crankcase drain 
hose fitting (drain hose is located to 
starboard near front of engine) and 
attach hand transfer pump suction hose 
to drain hose. Place pump discharge 
hose in two gallon bucket and operate 
pump until suction is broken. 

5. Replace drain hose cap and tighten 
firmly with 6-inch crescent wrench. 

6. Place oil absorbent pad or rags under 
installed filter to catch oil which will 
spill as soon as filter is loosened. 

7. Use oil filter wrench to turn filter 
counterclockwise for removal. 

8. Clean filter gasket mating surface on 
engine block of any foreign matter or 
lint from the cleaning rag. 

9. Apply a light film of engine oil to new 
filter. 

NOTE 

Never use a filter wrench or any mechanical 
aid in tightening. 

10. Carefully start new filter onto mounting 
stud to avoid cross threading and turn 
clockwise until filter gasket is snug 
against block. Tighten as much as 
possible by hand. 

11. Add four (4) quarts of new oil through oil 
fill opening in the valve cover. Check 
crankcase oil level with dipstick and 
continue to add oil until oil level reaches 
dipstick FULL mark. Do not bring oil 
level above FULL mark. Excess oil in 
crankcase can cause oil seal and 
lubrication failures. Replace oil fill cap 
and dipstick. 

12. Start engine and operate at fast idle 
(1200 rpm) for five (5) minutes. Check 
oil filter, crankcase drain hose, and 
engine block for oil leaks. Check oil 
pressure gauge for reading between 30 
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and 60 psi. Shut down engine 
immediately if oil pressure is above or 
below this range. 

13. Shut down engine and switch off 
.batteries. Wait five (5) minutes for oil to 
drain from block passages into oil pan 
and check oil level with dipstick. If 
necessary, add oil to bring level to “full” 
mark. If crankcase has been overfilled, 
use hand transfer pump to remove 
excess oil via crankcase drain hose. 

4-2.3 COOLING SYSTEM. 
The engine has a captive anti freeze/water 

internal cooling system. The coolant plumbing is 
run through a heat exchanger that uses raw sea 
water to cool the internal coolant. 
The heat exchanger is mounted across the back 
of the engine. 

NOTE 

The engine must not be running to perform 
the following procedures. 

4-2.3.1 RAW WATER COOLING SYSTEM. 
Maintenance items in this system are: 

_ 8 Raw water strainer. 
l Replacement of the zinc anode. 
l Replacement of the pump impeller. 

4-2.3.1 .l CLEANING THE RAW WATER 
STRAINER. 

No tools or supplies are required for this 
procedure. 

1. Close the ENGINE INTAKE seacock. 
2. Loosen the two wing nuts (without 

removing) on the top access cover. 
3. Open the cover by lifting to starboard (the 

starboard mounting lug will act as a 
hinge). 

4. Remove the internal strainer, clean and 
put it back. 

5. Clean the top access cover mating 
surfaces. 

NOTE 

Flat washers must be in place below the wing 
nuts. 

6. Return top access cover to original 
position and hand tighten. 

7. OPEN ENGINE INTAKE Seacock. 

4-2.3.1.2 CHECKING/REPLACING THE HEAT 
EXCHANGER ZINC ANODE. 

Before starting this procedure ensure that 
the following are on hand: 

l 3/8-inch box wrench. 
l Replacement Zinc, part no. 

Westerbeke 011885. 
l Suitable spill container. 
1. Close the ENGINE INTAKE seacock. 
2. Place spill container under the zinc 

bolt-head located to starboard of the 
Fresh Water drain petcock. 

3. Remove the zinc anode using a 3/8- 
inch box wrench. 

4. Inspect the zinc. Replace if 50 percent 
wasted away, otherwise, clean zinc 
surface and return to the heat exchanger 
using anti-seize compound or teflon tape 
on the bolt thread and tighten with 3/8- 
inch box wrench. See Figure 4-2 
Cooling System Zinc. 

5. Open the ENGINE INTAKE seacock. 

4-2.3.1.3 REPLACE RAW WATER PUMP 
IMPELLER. 

Before starting this procedure ensure that 
the following are on hand: 

l Blade screwdriver. 
l Replacement Impeller, part no. 

Westerbeke 033104. 
1. Close the ENGINE INTAKE seacock. 
2. Use a blade screwdriver to remove the 

four retaining screws and front 
access cover plate. 

3. Observe the direction that the impeller 
blades are bent and pull out the 
damaged impeller from the splined shaft, 
making sure all loose, damaged parts 
are removed. Note the woodruff 
key/groove for alignment. I 

4. Remove the old gasket around the cover 
plate periphery. If necessary, scrape 
the inside of the cover place to remove 
gasket residue without marring the 
mating surfaces. 

5. Align the woodruff key/groove and Insert 
the new impeller onto the shaft making I 
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Figure 4-2. Cooling System Zinc 
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